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ABSTRACT 
Smart Cities are increasingly hailed as the potential solution for growing urbanisation, coupled 
with the demanding needs of efficiency and performance. Nonetheless, the Smart City paradigm 
is still evolving. However, it seems to be a branding or marketing competition between ICT 
consortiums where the key focus is implementation of their smart technologies. This is perhaps 
the reason why it is not being adopted or even used by the United Nations. There is a 
conspicuous gap in knowledge when it comes to understanding how the promised efficiencies 
of Smart Cities can lead to a range of desired outcomes such as the Sustainable Development 
Goal 11 referring to ‘inclusive, safe, resilient and sustainable’ cities including issues of cultural 
heritage. Smart Cities appear to be focusing on modernist development in green-fields sites. 
Moreover, there are issues with emerging cities if their priority to emphasise Smart Cities is not 
given adequate economic transparency.  
This thesis attempts to resolve some of these issues through developing a new Smart Cities 
Framework and applying it through a case study on Port Louis, Mauritius. The Government of 
Mauritius has implemented a Smart Cities policy since 2014 which enabled the creation of nine 
new Smart Cities around Port Louis with a range of positive and negative impacts; the case 
studies can thus enable perspective to be generated on the Smart Cities concept.  
The PhD consists of eight publications, supported by an Exegesis. Publication 1 examines the 
concept of Smart Cities through literature review and analysis developing a new Smart Cities 
Framework based around dimensions of Culture, Metabolism and Governance. This is then 
applied in eight papers that examine these dimensions in Port Louis.  
Publication 2 focuses on the Cultural dimension of Smart Cities. It showcases how culture can 
promote inclusivity within diverse communities and be an effective driver for sustainable urban 
development. The paper further underlines how culture can encourage economic and social 
urban regeneration through cultural and creative industries and at the same time promote 
liveability within cities. 
Publication 3 also pursues how urban regeneration can enable the Cultural dimension of Smart 
Cities by using new technology.  It adopts a focus group methodology from key professionals 
from both the Public and Private sector and outlines avenues for sustainably regenerating the 
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city while supporting smart infrastructure to enable a healthy competition with emerging new 
Smart Cities in greenfield locations. 
Publication 4 focuses on the Metabolism dimension of Smart Cities. It examines the theory 
developed by Newman (1999) of the Extended Metabolism Model which optimises metabolic 
flows (resource consumption and waste disposal) along with the improvement of liveability 
(economic and social wellbeing). It applies this conceptually to Port Louis. The importance of 
better models of governance in the form of integrated policies are also underlined in order to 
achieve these sustainability outputs. 
Publication 5 continues the Metabolism dimension by suggesting how to effectively implement 
the Extended Metabolism Model by regulating the material flows in and out the city. The 
concepts of net-zero carbon city and zero-waste city are proposed to reduce wastage of energy, 
materials and water to increase liveability of cities. 
Publication 6 further explores the Metabolism dimension by examining climate change 
mitigation strategies and underlines targeted policies in local guidelines that require change in 
order to ensure a sustainable and resilient city. The paper applies these to Port Louis. Resilience 
is further associated as a key dimension to assure adequate liveability standards in the context 
of a Small Island Developing State. 
Publication 7 examines the Governance dimension of Smart Cities. It explores the theoretical 
application of the Smart City concept and shows how Smart City technologies can help human 
centric models by using digital infrastructure and big data through effective governing policies 
that shape human outcomes. The ideas are applied to Port Louis.  
Publication 8 further develops the Governance of Smart Cities by building from the findings of 
the 7 published papers above and proposes an ‘Urban Regeneration Scheme’ based on 
integration of the three dimensions of Culture, Metabolism and Governance. It applies this to 
Port Louis. An econometric forecasting based on the application of the scheme showed positive 
results for private investment, public revenue, and jobs creation in Port Louis. 
The findings of this PhD, based on the above 8 papers, seeks to bridge the gap in knowledge 
towards depicting the Smart City paradigm under a more focused set of outcomes that build 
towards better cities as suggested by the UN Sustainable Development Goals. It enables this to 
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be drawn together by the integrated dimensions of Culture, Metabolism and Governance as a 
Smart Cities Framework. Moreover, this study offers policy makers with substantial data in 
relation to the rejuvenation and revamping of the capital city of Mauritius based on the 
application of the new Smart Cities Framework. Its application to other emerging cities is 
developed from this analysis.  
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EXEGESIS 
CHAPTER 1 – INTRODUCTION 
This thesis is based on eight peer-reviewed papers, where each address a specific research question 
that together forms a comprehensive study. The Exegesis part of the thesis explains the key 
background behind the rationale of the study while also highlighting the collective aim, literature 
review, methodology, results, discussion and conclusion.  This section of the Exegesis offers insights 
on the background information of the topic under scrutiny while highlighting previous research. 
Moreover, the justification of the study is provided followed by the aims and objectives. The research 
significance and the structure of the thesis are then explained. 
1.1 BACKGROUND 
The world is witnessing an unprecedented increase in urbanisation. 55% of the world population lives 
in cities and this figure is expected to rise to 68% by the mid of this century (UN, 2018). However, 
certain cities in Asia and Europe have witnessed a decrease in urban population, principally due to 
low-fertility, poor economic situation and natural calamities (UN, 2018). Cities remain highly 
unsustainable across the globe (Newman, Beatley and Boyer, 2017) and are generally associated with 
negative contributions to ecological damage in their bioregion leading to social unrest and failing 
economies in the long term (Loorbach and Shiroyama, 2016). Cities use 80% of the world’s resources 
(Bulkeley and Betsill, 2005) and are the main contributors to global carbon dioxide emissions 
(Swyngedouw, 2016, Mehaffy, 2017). There is a need for a more sustainable paradigm shift, in 
urbanisation. To this end, various authors postulate for the necessity for a deeper cultural, 
infrastructural and mind-set change, in cities that focus on the very nature of sustainability (Grin et 
al., 2010, W. et al., 2010, Mehaffy, 2017, Mehaffy, 2018, Salingaros, 2008, Salingaros, 2000, Salingaros 
and Masden, 2006, Alexander, 1987, Alexander, 2002). Literature points to a novel approach to 
urbanisation that could help solve such sustainability issues pertaining to enhanced movement 
towards urban areas, the Smart City paradigm (de Jong et al., 2015, Herrschel, 2013, Yigitcanlar and 
Lee, 2014). This concept is being scrutinised, among other urbanisation approaches, as a potential 
urban regeneration strategy (de Jong et al., 2015, Purnomo and Prabowo, 2016). It is also being 
acknowledged as the positive solution for a range of other ailments associated with urbanisation 
(Burte, 2014, Paroutis et al., 2014, Shelton et al., 2015). 
Despite its frequent appearance in literature dealing with urbanisation issues, there is no universally 
accepted definition for Smart City (Albino et al., 2015, Burte, 2014, Chourabi et al., 2012a). Caragliu et 
2 
 
al. (2011) reviewed the Smart City paradigm and built upon the findings from a Vienna University of 
Technology on the same topic to propose a definition for Smart City. Their definition is based on six 
pillars: (i) smart economy, (ii) smart mobility, (iii) smart environment, (iv) smart people, (v) smart living 
and (vi) smart governance. Integrating the essence of these key dimensions together, yielded a 
definition that a Smart City occurs when “investments in human and social capital and traditional 
(transport) and modern (ICT) communication infrastructure fuel sustainable economic growth and a 
high quality of life, with a wise management of natural resources, through participatory governance” 
(Caragliu et al., 2011). Nonetheless, the key dimensions of Smart City, vary considerably in literature 
(Mosannenzadeh and Vettorato, 2014b, Neirotti et al., 2014, Petrolo et al., 2017). The three most 
common ones are: smart governance, smart people and smart infrastructure (Balakrishna, 2012a, 
Chourabi et al., 2012a, Mosannenzadeh and Vettorato, 2014b, Nam and Pardo, 2011b, Neirotti et al., 
2014). 
It should be noted that the Smart City paradigm is most popularly associated with newly built Smart 
Cities (Allam and Newman, 2018b). However, Smart City initiatives are in the majority aimed at 
erecting new cities from greenfields and are designed in isolation without consideration of contextual 
cultural dimensions (Bosch, 2017). This absence of a broader understanding of how cities work can 
trickle down to loss of liveability (Mehaffy et al., 2014, Salingaros, 2000, Salingaros, 1999), businesses 
and cause cultural erosion in the rest of the city (Allam, 2018). Newly built Smart Cities are seen as 
unaffordable and unattractive, and can even be slowly abandoned (Angelidou, 2014). This may be due 
to their support of modernist urban and architectural language, which has been observed in various 
works of literature, to defy liveability concepts (Salingaros, 2008, Salingaros, 1998, Salingaros, 2000, 
Salingaros and Masden, 2006, Mehaffy et al., 2014).  
Perhaps the biggest question mark around the concept of Smart Cities comes from a conspicuous 
silence from the United Nations with respect to the role of Smart Cities in solving urbanisation 
problems. At no stage in any of the Sustainable Development Goals or The New Urban Agenda is there 
any mention of the Smart Cities paradigm. In the cities SDG (number 11) the UN lays emphasis on the 
need to build ‘inclusive, safe, resilient and sustainable cities’ but in none of the following actions and 
indicators is there reference to Smart Cities. This suggests that the Smart City paradigm is seen as 
simply a branding war spearheaded by leading ICT-based consortiums seeking profit making as their 
primary or major motivation.  This thesis addresses whether, due to the substantial adoption of Smart 
City by policy-makers, it may be possible to shift the use of this paradigm into the much bigger UN 
agenda.  
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There is some literature supporting such an approach. For example, Shelton et al. (2015) postulate 
that the potential application of smart technologies to existing cities, rather than building new ones 
as has been happening. Other studies urge policy makers to develop collaborative governance 
revolving around better public-private partnership and citizen participation for use of smart 
infrastructures aiming at more sustainable and liveable cities (Angelidou, 2014, Paskaleva, 2009, 
Sassen, 2011, Shelton et al., 2015, Townsend et al., 2010). This literature is built on to demonstrate 
how such actions can be co-ordinated and directed into broader goals through the Smart City 
Framework.  
The thesis also seeks to develop and demonstrate this Smart City Framework by applying it to urban 
development in the nation of Mauritius, in an attempt to illustrate the application of the Smart Cities 
Framework for an emerging nation. The Government of Mauritius announced the creation of Smart 
Cities in 2015 and several have been under development across the island since then. It should be 
noted, however, that the concept of Smart Cities is being used for new urban areas being developed 
on a minimum area of 17.1 Hectares, while accommodating core components abiding by the concept 
of ‘Work, Live and Play’ (Mauritius, 2018b). There is recognition that such an initiative may lead to the 
decay of existing fabrics and there is already the start of a drive from the Government of Mauritius to 
mitigate such effects (Mauritius, 2018a).  
The Smart City Scheme proposed by the Government of Mauritius consists of a series of fiscal 
incentives that makes it highly appealing to investors (Mauritius, 2018b). However, no such scheme 
exists for the implementation of smart infrastructures, over existing cities, to achieve sustainability 
and to promote liveability within a culturally-rich environment (Siew and Allam, 2017). For instance, 
the capital city of Mauritius, Port Louis, has long been the major administrative centre of the island 
while harbouring the only trade port and hosting main businesses and government bodies (Siew and 
Allam, 2017). However, there is an imminent risk of businesses leaving Port Louis and setting up in 
highly incentivised new Smart Cities. This could have cataclysmic repercussions on the city’s future. 
There will be a consequential decrease in municipal revenue and with it lesser resources to maintain 
and upgrade the capital city’s infrastructure, leading to urban decay (Allam, 2018). 
To this end, the study therefore seeks to address this gap in knowledge by reviewing and redefining 
the Smart City paradigm in light of bringing forward the pillars of culture, metabolism and governance, 
for an existing city. It will suggest that the application to the capital city of Mauritius is likely to have 
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benefit for many other nations and cities that are trying to address similar issues emerging from the 
blind adoption of the Smart City paradigm.   
The Exegesis will explain the coherence among the eight peer-reviewed papers making the core of this 
thesis. Each paper tackles a specific research question or several questions, but pulled together, they 
offer a comprehensive and in-depth analysis of the Smart City paradigm for an existing city. The end-
product is a theoretical conceptual Smart City Framework which is then applied to the capital city of 
Mauritius. Besides filling a gap in knowledge, the findings of this thesis also offers insights to urban 
policymakers on ways and means to integrate the need for economic resilience, social inclusion, 
cultural heritage and environmental sustainability in this digital era. 
 
1.2 PREVIOUS RESEARCH IN THIS AREA 
There have been many attempts to help define the concept of Smart City. Allam and Newman (2018b) 
outlines 13 Smart City definitions based on the review of (Chourabi et al., 2012b). The authors highlight 
that contradictions appear in the interpretation of what a Smart City is, and a proper definition is yet 
to be determined. Allam and Newman (2018b) further explored the key dimensions of Smart Cities 
through a review of existing Smart City Frameworks provided by various researchers (Petrolo et al., 
2017, Nam and Pardo, 2011a, Chourabi et al., 2012b, Washburn et al., 2009, Dameri, 2012, Neirotti et 
al., 2014, Balakrishna, 2012b, Mosannenzadeh and Vettorato, 2014a). 
What stands out is the overwhelming reliance on ICT or the smart infrastructure component of the 
different Smart City initiatives, or frameworks. However, it is recognised that each city type has unique 
inherent characteristics which call for different developmental agendas (Slavova and Okwechime, 
2016). In an industry generating billions of dollars of revenue per year, this underlines the question 
whether the Smart City paradigm is not entirely a branding exercise to increase profit making, carried 
out by technology suppliers (Söderström et al., 2014).  Nonetheless, some studies tried to infuse a 
citizen-centric Smart City development paradigm (Sadowski and Pasquale, 2015, Lee and Lee, 2014, 
Yonezawa et al., 2015, Degbelo et al., 2016, Kourtit et al., 2012), but the prominent ICT component 
attached to the Smart City paradigm is still seen as a pillar of the concept. There seems to be a two-
pronged approach in Smart Cities research: some are geared towards revamping urban areas through 
an economic boost with hallmark dimensions of creativity, innovation and entrepreneurship (Kourtit 
et al., 2012, Nam and Pardo, 2011b, Caragliu et al., 2011), whereas other research opted for a more 
managerial approach and examined how governance and urban management can be enhanced 
5 
 
through application of ICT (Townsend, 2013, Kitchin, 2014). Kitchin (2015) critically reviewed studies 
on Smart City and acknowledged their essential conceptual and political contributions. However, four 
shortcomings of these writings were outlined by the author: (i) the apparent lack of genealogical 
studies of the paradigm, (ii) the use of ‘one size fits all’ rhetoric, (iii) not many researchers focused 
empirical studies and comparative studies for Smart Cities at different places and (iv) there is weak 
exchange and collaboration between the different stakeholders.  
This underlines a gap in knowledge in relation to redefining the Smart City paradigm, whereby instead 
of focussing on ICT as a strategy in its own right with a trickle down into solving other problems, the 
ICT can be designed to specifically solve human, heritage and environmental problems. Thus, this 
thesis has been generated to help create a Smart City Framework that can do this.  
From a Mauritian perspective, the Smart City paradigm is applied exclusively to new, highly 
incentivised cities, owned by private consortiums. The Government of Mauritius, through the Board 
of Investment BOI (2015b), proposed the Smart City Scheme Guidelines, which aim to support the 
vision of implementing Smart Cities in Mauritius. This scheme is inspired by the Investment Promotion 
Act and the Investment Promotion Regulations of 2015 (BOI, 2015b). According to the guidelines, the 
new cities need to be developed on land having at least an area of 21.105 hectares and should be built 
under the ‘live, work and play’ concept (BOI, 2015b), and such an endeavour is expected to boost the 
socioeconomic development of the Island (BOI, 2016). However, there  are very few studies that have 
critically examined the implications of Smart Cities in Mauritius. Glasmeier and Nebiolo (2016) view 
Mauritius’ vision for Smart Cities as ‘utopian notions of the city on the hill’. Although the authors 
expound on the socio-political background of the Island as being a relatively stable and prosperous 
community, they highlight that the quest to make the island a Smart City, through technological and 
green energy investment, is still at its initial stages. The authors fail to distinguish between new Smart 
Cities or existing cities and they rather view Mauritius as a big city rather than a state with several 
cities. Dhunny et al. (2016) did not venture into the Smart City paradigm, but rather assessed the 
viability of a wind farm to harness energy for a Smart City in the South-East Coastal Zone of Mauritius. 
Betchoo (2016) adopted a focus group approach from academic peers, to propose an alternative to 
the Smart City approach and recognises the need for a much better Framework to shift policy-making 
into more of the agendas suggested by, for example, the UN SDG 11. There is a call for more citizen-
centric development, enhanced agricultural development and to redefine the role of the State and 
private sector in the Smart City project (Betchoo, 2016). Sahadut et al. (2015) also highlight the need 
for better partnership between the government and the private sector in Mauritius, calling for a 
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deeper understanding of the technologies needed for Smart Cities. These authors also suggest that 
although Mauritius can learn from the experience of other countries, there is still need for a contextual 
plan by integrating its citizens. 
Thus, Port Louis in Mauritius appears to be a good site to demonstrate a new approach to the Smart 
City paradigm.  
 
1.3 JUSTIFICATION OF THE STUDY 
Cities are struggling to cater for enhanced economic growth,  while responding positively to social and 
environmental agendas (Oksman and Raunio, 2018). This is the Sustainable Cities agenda or even the 
Resilient Cities agenda (Newman, Beatley and Boyer, 2017). However, while this agenda remains the 
core focus of the UN the Smart Cities agenda has arrived and as outlined in the papers in this thesis 
there is significantly more use of the term than either Sustainable Cities or Resilient Cities. Thus, there 
is a need to create a Framework that can use this new Smart Cities branding and fill it with some of 
the sustainability and resilience agendas that are far from complete and are in great need of attention. 
The thesis is therefore pursuing the tension and dilemma that exists between these different concepts 
of how cities need to approach their futures. At the moment they are competing for resources and 
creative planning and policy development.  
Cities in Mauritius are no stranger to this tension and dilemma. With the mushrooming of privately 
owned Smart Cities across the island, businesses are relocating from existing cities to new Smart Cities. 
Such a practice can lead to urban decay as municipalities in existing cities struggle to maintain 
infrastructural and basic amenities due to the lack of income from business erosion. Studies pertaining 
to Smart Cities in Mauritius are scarce and there is none that proposes a conceptual framework which 
focuses on the need of the citizens, rather than on the ICT-based trickle-down economic drive.  
The rationale behind the study, is to propose a theoretical framework for a redefined citizen-centric 
Smart City paradigm. In fact, there is a potential loophole in the Smart City paradigm as being simply 
the result of a branding war between consortiums, although there are undeniable literature-backed 
evidences that Smart City indicators within the city may lead to better urban outcomes as the trickle-
down application of ICT is picked up at local level. There is a gap in knowledge for a developmental 
framework where hallmark features of the Smart City paradigm are used as the drivers for a better 
urban agenda in terms of culture, metabolism and governance (as detailed in the thesis papers) rather 
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than being what a city should seek just for the sake of ICT branding. The findings of this study strive to 
inform policy makers on the limitations of the current model used in Mauritius and to propose an 
alternative approach. The urban lab selected for this study, is the capital city of the Island, Port Louis. 
This city is chosen, as it is the oldest city of the island, and holds the only trade port. Moreover, Port 
Louis is a culturally diverse and historically rich city whose economic future and viability are in 
jeopardy due to the relative conspicuousness of new Smart Cities that are mushrooming within a 10-
km radius from the main business area of the capital city. 
1.4 RESEARCH QUESTIONS 
The aim of this study is to redefine the Smart City paradigm to better address the Sustainable 
Development Goal 11 which calls for ‘inclusive, safe, resilient and sustainable’ cities. The overarching 
research question is: 
1. How can Smart City be redefined from a branding competition to enable a more inclusive, safe, 
resilient and sustainable city? 
Seeking an answer to this query opened avenues to a series of sub-questions which have been 
addressed through peer-reviewed publications, including journal articles and conference 
papers. Most of the following research questions overlap and answers to each of the set 
queries have been discussed in specific papers as shown in Figure 1.  Nonetheless, one specific 
question that directly links to the above overarching research questions is: 
1.1 How can this be applied to Port Louis, Mauritius, as a model Smart City in the emerging world? 
To better shape the research fundamentals of this broad aim, insights gained through this 
research were applied to the capital city of Mauritius, Port Louis. This research query has been 
attempted in most of the publications through a survey of specific concepts in the various 
papers as depicted in Figure 1. 
To move away from the mainstream literature of Smart Cities as being in greenfields based on 
modernist car dependent buildings, there has been an attempt to show how Smart City 
technologies can be redirected to broader social, economic and environmental objectives and 
to apply them in an existing city. This led to the third research question: 
2. How can urban regeneration be achieved through the application of a Smart City Framework in 
an existing city? 
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To elaborate on this question, the three fundamental Smart Cities pillars of Culture, 
Metabolism and Governance have been scrutinised through specific sub-questions and 
addressed in several papers (figure 1). These sub-questions are: 
2.1 How can culture be an effective driver to encourage an inclusive, safe, resilient and sustainable 
city? 
2.2 How can the metabolism of cities be improved to encourage an inclusive, safe, resilient and 
sustainable city? 
2.3 How can the governance of cities be improved to encourage an inclusive, safe, resilient and 
sustainable city? 
To further ponder on each of these subtopics, research findings and proposals were applied 
to the capital city of Mauritius, Port Louis. The findings gathered through the specific papers 
relating to the above research questions underline the need for economic and social 
regeneration for existing cities. To this end, a final research question was generated: 
3 How can the application of a Smart City Framework in an existing city help in social and economic 
regeneration? 
This question sought to propose a Smart City Framework, applicable to existing cities, which 
can lead to enhance liveability through social and economic regeneration. 
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Figure 1. Relationship diagram showing research questions and related papers
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1.5 AIMS AND OBJECTIVES 
The main aim of this thesis is to redefine the Smart City paradigm to better address the hallmark 
features of the SDG 11 dwelling into ‘inclusive, safe, resilient and sustainable’ cities. This splits into 
the following objectives: - 
• To review key definitions, dimensions and frameworks pertaining to existing Smart City 
paradigms. 
• To identify potential gaps in knowledge in existing Smart City paradigms with respect to the 
SDG 11. 
• To propose a new Smart City Framework better equipped for cities to reach the SDG 11. 
• To understand how culture and urban heritage can drive sustainable development using ICT. 
• To show how the metabolism aspects of cities can increase sustainability and liveability using 
ICT.  
• To understand how governance can impact on socio-economic dimensions of cities using ICT. 
• To apply the proposed Smart City framework and its hallmark dimensions to an existing city.  
 
1.6 RESEARCH AND POLICY SIGNIFICANCE 
This thesis contributes to knowledge and literature on the applicability of Smart Cities by developing 
a new Smart Cities Framework which attempts to link the focus on ICT to the broader UN agenda for 
cities. It does this in both an academic format and a policy format in the context of Mauritius as a 
typical emerging nation with the major city of Port Louis needing a much more extensive set of policy 
applications to enable it to grow into the future as a more inclusive, safe, resilient and sustainable city.  
The findings from this study primarily leads to the development of a unique Smart City Framework but 
has clear applications into policy for any city. It has been applied to the City of Port Louis, by 
attempting to regroup dimensions of Culture, Governance and Metabolism and show how policy can 
be reshaped to achieve these broader goals by applying ICT. An Urban Regeneration Scheme, based 
on the findings from literature and that of a focus group, is then proposed to sustainably regenerate 
the urban fabric of Port Louis through tailored incentives that enable ICT to be shaped for broader 
goals. An econometric forecasting approach further applies the research into policy by quantifying the 
benefits of the proposed scheme in terms of attracting investment, revenue generation for the public 
sector and jobs creation.  
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Thus, the significance of this thesis is that it explores both a theoretical and academic agenda that 
helps redefine how any city can approach the future and provides a policy-based practical approach 
to the sustainable urban regeneration of the city of Port Louis. The Government of Mauritius adopted 
the recommendations of this thesis at national policy level as outlined in the conclusion. 
 
1.7 STRUCTURE OF THE THESIS 
The Exegesis provides an explanatory overview to this thesis. It includes a brief introduction (Chapter 
1), a literature review on the context of the study (Chapter 2), a brief description of research methods 
adopted (Chapter 3), a summary of the eight publications (Chapter 4), results and discussions (Chapter 
5), and conclusions with recommendations for future work (Chapter 6). Finally, the full publications 
are annexed with this Exegesis.  
Chapter 1 has outlined a general understanding of the literature relating to the Smart Cities problem, 
the research questions and the objectives of the study. 
Chapter 2 provides a literature review on the Mauritian context and a general overview on the 
adoption of Smart Cities in Mauritius, followed by a general overview of Port Louis. 
Chapter 3 presents the rationale for the methodologies used to answer the research questions, as 
derived from the literature review and theoretical premises. It outlines the chosen data collection and 
literature review methods, followed by a description of the analytical frameworks used and developed 
in this research. 
Chapter 4 presents a summary of each of the eight publications, presented in this study.  
Chapter 5 presents an overview of the results and discusses the main findings of the study. 
Chapter 6 presents the conclusions and recommendations for future research. It addresses the central 
issues set out in Chapter 1 and relates them to the overall research findings as well as the possibilities 
and directions for extending and broadening the research. 
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This research also contributes to sustainability and economic knowledge, and literature, by providing 
strong empirical pillars for discussion and a base for designing policies aimed for social and economic 
regeneration for emerging cities. 
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CHAPTER 2 – LITERATURE REVIEW 
2.1 ACADEMIC LITERATURE  
An extensive literature review, forming the natural extension of this Exegesis, has been performed 
and published in the first paper entitled: ‘Redefining the Smart City: Culture, Metabolism and 
Governance.’ This looks at the academic and theoretical basis of the concept and also shows how it is 
being applied in Mauritius. The sections below provide detail on Mauritius.  
 
2.2 OVERVIEW OF MAURITIUS 
Mauritius is a democratic Small Island Developing State (SIDS) located in the Indian Ocean, east of 
Madagascar. The nation is a series of small islands and forms part of the Mascarenes Island. Mauritius 
is hailed as a model of stability and economic resilience by economist Paul Collier who suggests this is 
due to the capability of Mauritius to shift economic policies due to its small size (Collier, 2006). This 
can also be attributed to the transition from a monocrop economy to a robust financial sector and 
tourism industry. The island has a culturally diverse population of 1.3 million inhabitants for a total 
area of 2,040 km2. The official language is English, but the most spoken one remains Creole, with 
French and Indian languages also being quite popular. Hinduism is the major religion, but Christianity 
and Islam are also widely practised. It should be noted that the life expectancy of the inhabitants is 
one of the highest in Africa with 71 years for men and 78 years for women. From an economic 
perspective, Mauritius boasts one the fastest growing economies in Sub-Saharan Africa with real 
estate, manufacturing, transport storage and communications together with financial intermediation 
being the main drivers of GDP growth (Tandrayen-Ragoobur and Padachi, 2013). In fact, the key role 
of infrastructural development as a booster of economic growth, is reflected in the main theme of the 
2017-2018 budget of Government of Mauritius. The budget lays emphasis on the upgrading of 
infrastructure to boost future development (GoM, 2017). 
However, as per the World Risk Report of 2017, Mauritius is ranked  7th and 13th amongst the countries 
with highest exposure and highest risk respectively on a worldwide scale (Mucke, 2017). As a SIDS, 
Mauritius is in addition, on the forefront of the effects of climate change. These are already felt 
through events such as enhanced sea-level rise, prominent coastal erosion and a higher incidence of 
life-threatening weather phenomena like flash floods (JICA, 2016). According to JICA (2016), Mauritius 
is expected to face dire challenges in terms of sustainability for the years to come. For instance Mysiak 
et al. (2013) highlight that the average temperature has already increased by 0.74-1.1oC since the 
1961-90 and is expected to reach 2 oC by 2070. Furthermore, in the next 30 years, the island is 
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expected to face a decrease of 13% in utilisable water resources, which will be coupled with a drop in 
agricultural production by as much as 30%. Sea-level is expected to rise substantially, leading to a loss 
of beaches that will put the booming tourism industry into jeopardy. There is a need for remedial plans 
and a further consolidation of the economy to make Mauritius more resilient in the face of climate 
change.  
There is also an enhanced urbanisation that has led to a range of issues for the island (Baguant-
Moonshiram et al., 2013). Urban planning has been in use legally in Mauritius since the enactment of 
the Town and Country Planning (TCP) in 1954. Authors like Baguant-Moonshiram et al. (2013) support 
that the TCP helped to create a better framework for enhanced sustainability in Mauritius by 
integrating urbanisation is a key component  of sustainable development but a review of the TCP 
shows no mention of sustainable development principles. The concept was much later adopted. While 
the Government of Mauritius mentions that Smart Cities have Sustainable development in mind (BOI, 
2015a), researchers believe that the use of the Smart Cities paradigm to help produce more 
sustainable development has not been the agenda in Mauritius (de Jong et al., 2015, Herrschel, 2013, 
Yigitcanlar and Lee, 2014).  
 
2.3 SMART CITIES IN MAURITIUS 
In 2015, the Government of Mauritius announced the construction of 8 Smart Cities requiring USD 3.5 
Billion in investment from the private sector. The vision was later re-branded as ‘Smart Mauritius’ 
(BOI, 2017), but it is noted that the introduced framework solely encourages the development of new 
cities (BOI, 2015a). These privately owned urban areas are economically incentivised (Table 1) and this 
strategy has been proposed by the government of Mauritius in a bid to boost socioeconomic 
development on the island (BOI, 2016). To meet such an end, this endeavour had as prime objective, 
a promotion of liveability and economic development through innovative practices and an 
introduction of novel technologies. Existing towns and villages on the other hand, face an increasingly 
hard competition against new emerging cities. Moreover, to encourage the rapid development of 
Smart Cities, the Government of Mauritius introduced a ‘Smart Cities Scheme’ hosting attractive fiscal 
incentives (BOI, 2015a). Fiscal incentives are practiced in Special Economic Zones (SEZs) in Mauritius 
and has proven to be a major booster of investment and jobs creation (Litwack and Qian, 1998, Ge, 
1999, Farole, 2011). The set of fiscal incentives for Smart Cities, has witnessed similar success and 
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there has been an emergence of Smart Cities enhancing competitiveness for businesses while 
bolstering administrative functions of cities (Bunwaree, 2014).  
Table 1. Fiscal Incentives for investing in Smart Cities in Mauritius (Adapted from BOI (2015b) 
Google Trends highlights that the concept of Smart Cities has gained in popularity in Mauritius. This is 
showcased in Figure 1, highlighting countries where searches about Smart Cities has been most 
conducted on the Google platform (Figure 2). 
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Figure 2. Countries with most searches for Smart Cities (Trends;, 2018) 
There have been numerous projects falling under the ‘Smart City Scheme’. One of the first urban 
developments to obtain the Smart City Certificate, is, the ‘Mon Trèsor’ Smart City in the south of the 
island, led by Omnicane Group (Omnicane, 2018), followed by  the Moka Smart City (ENL, 2017). 
Numerous other projects are in the pipeline, but most of them are defined by their emphasis on 
creation of economic opportunities. Nonetheless, these projects are still in developmental stages. 
It is conspicuous to note that within a 10km radius surrounding the Central Business District (CBD) of 
Port Louis, there are nine planned Smart Cities, five of which have already secured their approval from 
the Government of Mauritius (figure 3). The remaining four are under evaluation. This shows that 
there is an urgent need to consider the implication of mushrooming of new Smart Cities in Port Louis, 
the historical business centre of the island. 
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Figure 3. Smart Cities within a 10km radius from the Central Business District (CBD) of Port Louis 
 
2.4 OVERVIEW OF PORT LOUIS 
Port Louis is situated in the North West coastal side of the Island and is bounded inland by the Port 
Louis-Moka mountain range. Having an area of 46.7 km2 for 119,333 inhabitants, as of December 
2016), the capital city of Mauritius is the most densely populated district of the island with 2,954 P/km2 
(Statistics, 2017). Port Louis remains one of the most vibrant cities of the Island with a prominent 
historical and cultural dimensions infused within a multi-ethnic community (Ramkissoon and Nunkoo, 
2011). Moreover, the capital city is the seat for major judicial and administrative instances of the state, 
such as, the Supreme Court, the Government House and the parliament. In fact, Port Louis is the seat 
for the only trade port of the Island and is responsible for handling more than 95% of the country’s 
external trade (Narsoo et al., 2009). There is, nonetheless, the possibility of Port Louis losing its main 
administrative role  due to changes in the administrative landscape of the island as a result of emerging 
technoparks and  privately-owned Smart Cities (Bunwaree, 2014). Such a situation will challenge the 
economic and administrative sustainability of the city (Redaction, 2017). 
From a historical perspective, when Mauritius was first colonised by the Dutch between 1638-1710, 
they established a harbour at the southern village, which they named ‘Grand Port’. However, Port 
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Louis was the chosen ground for the capital city, as it hosted a naturally safe harbour in terms of its 
geography and terrain morphology (Nag, 2017). The Dutch named it Noordt Wester Haven and it was 
not until the French colonisation, that the city was named Port Louis. In fact, the French governor 
Bertrand François Mahé de Labourdonnais is considered by many historians, as the one who led the 
initiative to develop Port Louis as a major trade port (Toussaint, 1966). Nonetheless, the capital city 
of Mauritius faced dire challenges even in olden times. For instance, in the 18th and 19th century, there 
had been a series of fires, plagues and tropical storms, including bouts of malaria and cholera, that 
afflicted Port Louis (Macmillan, 2000). Nonetheless, the city showed great resilience and is nowadays 
viewed as one of the most important financial centres and Port Cities in Africa. 
The urban planning for Port Louis was led under French colonisation from 1715-1810, and then under 
the British until independence in 1968. The French’s approach was to favour large alleyways and to 
maintain a lush canopy. Their designed infrastructure satisfactorily sustained the Port Louis population 
of around 6,779 inhabitants in 1968. However, today, Port Louis accommodates a population of 
155,226 (Stanford University, 2018), being a demographic increase of 2,290% over 50 years. The city 
witnessed this exponential increase in population without expanding its basic infrastructure services 
in many areas. Coupled with the effects of climate change, sandwiched by the Signaux Mountains, the 
Port-Louis Moka Range and the Indian Ocean, this rapid urbanisation has created concerns in terms 
of city planning.  
The contemporary post-independence government’s response to Port Louis’ urban planning has been 
haphazard, with poor consideration to the historical and ecological dimensions of the city. Moreover, 
the national urban planning frameworks, favour car dependency and urban sprawl (Lands, 2011, 
Allam, 2013). This has led to a rapid reduction of the French established green areas and several 
historical buildings in the city. Today, one major hurdle to the proper development in the inner city, is 
essentially linked to a frozen rental price of property since 1962, following the devastating 
consequences of Cyclone Carol. The ‘Landlord and Tenant Act’ was enforced to prevent excessive 
rental rise from landlords during that time of crisis. However, property rental has been the same for 
56 years (Kanaksabee, 2017). With no attractive revenue, this condition forces landlords to abandon 
their properties which slowly leads to an urban decay (Groëme-Harmon, 2018).  
From a cultural perspective, Port Louis stands as one of the most culturally diverse cities in Mauritius, 
however that is defined (Throsby, 2001). Siew and Allam (2017) suggest two dimensions of culture 
that should be present in a broader definition: (i) culture being viewed as a set of attitudes, customs 
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and beliefs shared by a particular group, and (ii) culture as a series of activities related to intellectual, 
moral and artistic uplifting of human life. These key dimensions support a prominence of an economic 
perspective in culture. For instance, it is recognised that culture englobes key industries like cultural 
tourism and creative industries that are both viewed as the driver and enabler of key pillars of 
sustainable development (UNESCO, 2012, 2016).  Throsby (2001) highlights the need to consider 
cultural heritage as one key driver of the city’s economics. Such consideration puts forth the rich 
cultural capital that Port Louis represents in terms of centuries old historical buildings, paved roads, 
museums, forts and traditional and craft markets. In fact, the capital city has 81 sites that are listed as 
national heritage (MCCPL, 2016). Moreover, several culturally rich areas such as China Town, the 
Champ de Mars race course and the Aapravasi Ghat, are also found within the city’s boundary; the 
latter being classified as a World Heritage Site by UNESCO (UNESCO, 2018). The cultural vibrancy of 
the city also manifests in intangible forms and contributes to the vibrancy of the urban fabric of Port 
Louis. These include gastronomy, crafts and entertainment activities (Bertacchini and Re, 2017). 
However, it has been noted that the maintenance and uplifting of these key cultural facets of the 
capital city of Mauritius will not only be a major economic boost for Mauritius, but it will help in the 
upgrading of the social fabric of the city (Bertacchini and Re, 2017). This converges with the viewpoint 
of Newman (1999) who supports the liveability of cities through human dimensions.   
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CHAPTER 3 - RESEARCH DESIGN AND METHODS 
This chapter highlights the research philosophy and design adopted. It should be noted that each 
published paper has its own research design, but overall, the thesis adopted one overarching research 
philosophy: an interpretivist approach as it best suits the objectives of this study. The interpretivist 
advances that an inferred reality is accessible through social constructs by human actors and 
postulates that the enquirer uses their preconceptions to dictate the process of enquiry (Walsham, 
1995). Moreover, the interpretivist researcher is expected to interact with human subjects which, 
even though, can lead to a change in perception among various parties (Creswell, 2007, Walsham, 
1995), it caters for better contextualisation. This aligns with the researcher’s stance on the Smart City 
paradigm as applied to the city of Port Louis in Mauritius. The adopted approach for this study 
moreoever uses an empirical methodology and is science based rather than literature interpretation.  
Along the course of data gathering, there have been numerous communications between the 
researcher and key stakeholders for the city of Port Louis. In each of these communication instances, 
both parties had preconceptions prior to the interactions and these evolved after the meetings. The 
research design applied for this study, is that of a case study that constantly reflects back to the 
theoretical base and Smart Cities Framework that has been constructed. Case studies have been 
ubiquitously used in social sciences research despite no apparent consensus in relation to a proper 
definition for a ‘case study’ (Levy, 2008). Nonetheless, Levy (2008) postulated that case studies are 
much more than narratives in approach, and may involve statistical analyses. This merges with the 
qualitative and quantitative research design adopted in this thesis. This enables robust dealing with 
complex issues in terms of realism and contextualised meaning of a phenomenon (Miles et al., 1994).  
 
3.1 SUMMARY OF METHODOLOGIES FOR EACH PAPER 
The methodologies employed for each of the eight publications were detailed in the respective papers. 
This section (through table 2) provides a summary of the methods. It should be noted that some of 
the research questions overlap over several papers, but each paper adopts its own specific 
methodology. 
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Paper Questions 
Addressed 
Theories used Methodologies Used 
1 Allam, Zaheer and Newman, Peter. 2018. “Redefining the 
Smart City: Culture, Metabolism and Governance.” Smart 
Cities (1): 4-25. 
1, 1, 
1, 2 
Smart City paradigms, 
SDG 11 and 
Sociotechnical 
Transition theory. 
This study adopted an extensive literature review approach to explore the 
definitions and existing frameworks of the Smart City paradigm to create a new 
Smart City Framework.  
2 Siew, Gaetan and Allam, Zaheer. 2017. “Culture as an 
economic driver for sustainable development.’’ UIA 2017 
Seoul World Architects Congress. 
1.1,  
2.1 
SDG 11 This paper relied on a systematic review of literature involving an inclusion 
criterion based on the study theme to enable Culture to be expanded as part of 
the Framework. 
3 Allam, Zaheer. 2018. ‘Identified nodes for Smart Urban 
Regeneration. Focus group findings from the city of Port 
Louis, Mauritius.’ Journal of Urban Regeneration and 
Renewal.  
1.1,  
2,  
2.1,  
3 
Smart City Paradigms 
and Focus group 
approach 
This paper pursued, through a focus group approach (from key professionals 
from both the public and private sector), the questions as how to achieve urban 
regeneration through each of the dimensions of the Smart City Framework.  
4 Allam, Zaheer. 2017. “A theoretical application of the 
Extended Metabolism Model in Port Louis in a bid to 
promote urban sustainability.” International Conference on 
Energy, Environment and Climate: 323-334. 
1.1,  
2.2 
Extended Metabolism 
Model  
This study applied the Extended Metabolism Model as a theoretical foundation 
to promote urban sustainability in Port Louis and how ICT can be used. 
5 Allam, Zaheer. 2018. “Towards a Zero Waste City. Case study 
of Port Louis, Mauritius.” International Journal of 
Development and Sustainability.  
 
1.1,  
2.2 
Zero Waste City Model  This study reviewed and assessed the challenges and opportunities of key 
dimensions of the ‘Zero-Waste’ city paradigm for its potential application for the 
city of Port Louis. 
6 Allam, Zaheer and Jones, David. 2018. “Promoting 
resilience, liveability and sustainability through landscape 
architectural design: A conceptual framework for Port Louis, 
Mauritius; a Small Island Developing State.” International 
Federation of Landscape Architects World Congress.  
1.1,  
2.2 
Landscape 
architectural design, 
Principles of ecosystem 
and SIDS 
This paper dwelled on a theoretical application of the key dimensions of 
landscape architectural design to propose a conceptual framework to promote 
resilience, liveability and sustainability in Port Louis.  
7 Allam, Zaheer. 2017. “Building a Conceptual Framework for 
Smarting an existing city in Mauritius: The case of Port 
Louis.” Journal of Biourbanism (4-1&2): 105-123. 
1,  
1.1,  
2.3 
Smart City Paradigm 
SMART Model 
This research builds upon existing frameworks for the Smart City paradigm and 
proposes a conceptual framework for the city of Port Louis based around the 
Smart Cities Framework. 
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8 Allam, Zaheer and Newman, Peter. 2018. “Economically 
incentivising Smart Urban Regeneration. The case of Port 
Louis, Mauritius.”  
 
1.1,  
2.1,  
2.3,  
3 
Smart City Framework,  
Smart Urban 
Regeneration 
Framework 
 
This study builds on the findings of a focus group (paper 3) and proposes a Smart 
Urban Regeneration model leading to the socio-economic regeneration of cities. 
An Urban Regeneration Scheme is proposed and applied to the city of Port Louis. 
Results are quantified through the application of selected econometric 
forecasting models. 
 
Table 2. Summary of methodologies for each paper
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3.2 ANALYTICAL FRAMEWORK FOR THE RESEARCH 
This study relied on several key theories, models and paradigms, in relation to urbanism and 
sustainable development, as analytical frameworks as outlined below: 
 
3.2.1 THE SUSTAINABLE DEVELOPMENT GOALS 
A major concern since the UN’s Commission on Environment and Development in 1987 has been the 
need for sustainability and to that end, the United Nations’ Sustainable Development Goals (SDGs) 
have been developed as an analytical and policy framework. The SDGs were launched in January 2016 
after being agreed to by every nation on earth. They are meant to be delivered by 2030 and are  
expected to be a major guide for UNDP policy and funding as well as each nation having its own 
strategy (UNDP, 2018). There are 17 SDGs that act as a series of interlinking guiding principles for: (i) 
ending poverty, (ii) protection of the planet, and (iii) ensuring peace and prosperity for all people. For 
the needs of this study, the guiding principle set out as SDG 11, calls for cities and communities to be 
‘inclusive, safe, resilient and sustainable’. The aim of this SDG is the promotion of liveability in cities 
by making them greener, safer and more resilient to the ailments of climate change. Moreover, this 
SDG calls for a reduction in per capita environmental impact of cities through better municipal waste 
management, while also, laying emphasis on the need for better equity and transparency as well as 
sustainable cities through efficient planning and management. One other key element is the essential 
need for the safeguard of the world’s cultural and natural heritage. As this is a UN agenda it does not 
use Smart City ideas, but it is possible to examine how ICT could in fact play a critical role in the 
achievement of all the SDG’s, especially the city SDG, as attempted in this thesis.  
 
3.2.2 THE EXTENDED METABOLISM MODEL 
From a historical perspective, Wolman (1965) introduced the concept of urban metabolism. This 
paradigm builds on the biological meaning of metabolism and thus postulates a better understanding 
for materials input, processes and output in cities, so that metropolitan operations are optimised. 
Building from this model, Newman (1999) proposed an extended urban metabolism model which 
offers in-depth insights on materials flow, within the urban ecosystem but adds the dimension of 
liveability. The Extended Metabolism suggests that sustainability in cities can be envisaged as 
minimising resource inputs and waste outputs whilst increasing liveability at the same time. This 
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approach pinpoints potential loopholes in materials and energy flow in the city and thus can inform 
policy makers for better planning and regulation. The end focus is to promote liveability within the 
city whilst also dealing with metabolism. This concept makes cities more attractive and safer for the 
people as well as promoting community and city growth, and development of human capital while 
attracting investors (Newman, 2006, Giap et al., 2014). The potential for ICT to help with the Extended 
Metabolism Model has not been previously addressed in any of the literature around this concept as 
is set out in this thesis.  
 
3.2.3 THE SMART CITY PARADIGM 
This paradigm is ubiquitously used in urban literature, but holds no universally accepted definition 
(Neirotti et al., 2014). The Smart City paradigm revolves around the potential application of sensors in 
urban areas that communicate with one another through the concept of internet of things. The 
potential of big data further promotes better operational management in cities. This concept has been 
hailed as being the torch bearer of novel types of solutions, anchored in this digital era to solve 
urbanisation problems (Burte, 2014, Paroutis et al., 2014, Shelton et al., 2015). The assumed potential 
application for the Smart City paradigm, and demonstrated around the world, has been essentially 
focused on new cities with state of the art modernist facilities. Such examples include Masdar City in 
Abu Dhabi, PlanIT Valley in Portugal, and Songdo and Hwaseong Dongtan in South Korea, among 
others (Carvalho, 2014, Washburn et al., 2009). Nonetheless, there has been a call for adoption of 
these approaches to rejuvenate existing cities (Shelton et al., 2015). Other researchers have urged the 
Smart City paradigm to promote enhanced public-private partnership and better inclusive 
developments to promote a more liveable and sustainably enriched city (Angelidou, 2014, Paskaleva, 
2009, Sassen, 2011, Shelton et al., 2015, Townsend, 2013). Thus, this thesis has used the Smart City 
paradigm to try and switch away from the modernist, green field or new city approach to city building 
but to see how it could be shifted to help traditional cities by rejuvenating older urban fabric. 
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3.3 RESEARCH MODEL RHETORIC 
This pictorial representation (figure 4) of the research model depicts the overall layout of this study. 
The prime focus is on how to make ‘inclusive, safe, resilient and sustainable’ cities. Such a situation 
calls for remedial and mitigating approaches through key approaches such as: (i) a better 
understanding of urban metabolism, (ii) novel waste management strategies, (iii) sustainable 
economic opportunities, and (iv) enhanced liveable cities, all given new opportunities through the use 
of smart technologies.  These key dimensions form the pillars of the Smart City paradigm. A particular 
focus is on how there is a valid Smart City Framework which can be applied not just to new privately-
owned cities. The Smart City paradigm as developed by ICT companies revolves around the internet 
of things and big data narratives, but the research model as set out in the thesis and summarised in 
Figure 4, tries to make the focus much more on how the ICT can be raised to broader levels of the UN 
SDG 11.  The proposed Smart City Framework is supported by the dimensions of culture, metabolism 
and governance. This Framework is then applied in various ways in the papers in this thesis to 
demonstrate what it could mean in practice and policy.  
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Figure 4. Research model 
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CHAPTER 4 - PUBLICATIONS 
The eight publications highlighted in this Exegesis are featured in the annex of this document. Table 3 below showcases the findings and status of each of the 
publications. The adopted methodologies were outlined in Table 2. 
Paper Type Publication Status Findings 
1 Allam, Zaheer and Newman, Peter. 
2018. “Redefining the Smart City: 
Culture, Metabolism and 
Governance.” Smart Cities (1): 4-25. 
Journal 
Article 
Published A Smart City Framework with three pillars (Culture, Metabolism and Governance) have been 
identified which will pave the way for any city to reach sustainability. On application, there 
is a need to consider the implications of change through socio-technical transition theory to 
ensure an inclusive implementation. 
2 Siew, Gaetan and Allam, Zaheer. 
2017. “Culture as an economic driver 
for sustainable development.’’ UIA 
2017 Seoul World Architects 
Congress. 
Conference 
Paper  
Published Culture has a prominent role to play as a driver for sustainable urban development. Culture 
can promote liveability through social inclusiveness and citizen participation in cultural, 
economic and social activities of cities. 
3 Allam, Zaheer. 2018. ‘Identified nodes 
for Smart Urban Regeneration. Focus 
group findings from the city of Port 
Louis, Mauritius.’ Journal of Urban 
Regeneration and Renewal.  
Journal 
Article 
In Press Six main themes emerged showcasing that dimensions of Collaboration and Business 
Support were required in addition to the 4 already identified; Culture, Metabolism, 
Governance, and Smart Infrastructure. The Metabolism aspect of cities was the most 
important theme as pointed out by factor of emphasis. 
4 Allam, Zaheer. 2017. “A theoretical 
application of the Extended 
Metabolism Model in Port Louis in a 
bid to promote urban sustainability.” 
International Conference on Energy, 
Environment and Climate: 323-334. 
Conference 
Paper  
Published Key indicators have been identified for dimension of energy, water, waste and 
transportation for the city of Port Louis. These indicators need to be backed by appropriate 
policies to ensure an increase in liveability within the city. Liveability was seen as a major 
driver for urban sustainability. 
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5 Allam, Zaheer. 2018. “Towards a Zero 
Waste City. Case study of Port Louis, 
Mauritius.” International Journal of 
Development and Sustainability.  
 
Journal 
Article 
Accepted Three indicators for effective and sustainable waste management were identified; socio-
economic, political/institutional and technological. Moreover, each city has its own sets of 
attributes and waste-management protocols and hence one model cannot be adopted using 
a ‘one size fits all approach’. Key roles of governance were brought forward in the 
implementing of desired policies. 
6 Allam, Zaheer and Jones, David. 2018. 
“Promoting resilience, liveability and 
sustainability through landscape 
architectural design: A conceptual 
framework for Port Louis, Mauritius; a 
Small Island Developing State.” 
International Federation of Landscape 
Architects World Congress.  
Conference 
Paper  
Published It was found that there is a need to showcase urban areas as ecosystems. Mauritius, being 
a SIDS, has a fragile ecosystem. The role of ‘green and blue infrastructure’ was highlighted 
as a potential solution to promote resilience in the wake of climate change. Moreover, the 
role of governance was highlighted as a key dimension for the smooth implementation of 
proposed sustainable policies. 
7 Allam, Zaheer. 2017. “Building a 
Conceptual Framework for Smarting 
an existing city in Mauritius: The case 
of Port Louis.” Journal of Biourbanism 
(4-1&2): 105-123. 
Journal 
Article 
Published In the application of a Smart City infrastructure to an existing City like Port Louis, one needs 
to cater for three dimensions: (1) the human dimension, (2) planning and management, and 
(3) the right infrastructure. Those support the Smart City Framework being proposed by the 
author. Moreover, for the implementation of the proposed framework, the SMART model 
can be applied as it caters for micro, meso and macro levels within the city.  
8 Allam, Zaheer and Newman, Peter. 
2018. “Economically incentivising 
Smart Urban Regeneration. The case 
of Port Louis, Mauritius.” Smart Cities 
(1): 53-74. 
Journal 
Article 
Published This study builds from previous findings and proposes a Smart Urban Regeneration 
Framework to successfully apply Smart City infrastructures in existing cities. An Urban 
Regeneration Scheme is proposed for the City of Port Louis applicable to an Action Plan 
Zone. The implementation of the proposed scheme will lead to positive economic growth 
and enhanced liveability 
 
Table 3. Status and findings of publications 
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CHAPTER 5 – RESULTS AND DISCUSSIONS 
This thesis proposes a new Smart City framework (Figure 5) where the most conspicuous aspect 
is to use the Smart City paradigm as an enabler for sustainable development to meet the goals 
of SDG 11. This approach offers a contrasting viewpoint towards Smart Cities and diverges from 
the ongoing branding wars displayed by Smart City service providers and from the greenfield 
modernist smart city developments hailed in literature. Paper 1 and 7 showcases that ICT can 
act as an enabler rather than requiring its own dimension, as they do not automatically lead to 
the right urban outcomes. Instead ICT needs to be calibrated to support local needs and one 
must avoid the standardised planning processes that can lead to out-of-context solutions. The 
smart infrastructure applies to the three fundamental dimensions of the urban fabric and 
showcases how smart culture, smart metabolism, and smart governance can be achieved. 
 
Figure 5. The Smart City framework (Allam and Newman, 2018b) 
Through the dimensions of Culture, Metabolism and Governance, the proposed model 
encourages the use of ICT to further support the liveability factor through the urban Smart City 
policy, thus ensuring a localised and contextual planning response to Smart Cities.  Moreover, 
the proposed Smart City paradigm is focused on the application to cities while achieving the 
goals of SDG 11. The three dimensions together further avoid the seclusion of Smart Cities with 
their surroundings like the current Mauritian trend of building isolated Smart City Modernist 
New Towns, which can cause conflicts with neighbouring fabrics as shown in Paper 3. Each of 
the three proposed dimensions can be seen to coincide in their aim to help create a better 
concept of a Smart City. 
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To further ensure the integration of society (liveability levels) of Smart Cities, it is noted that the 
metabolism of cities need to be catered for. Paper 4, 5, and 6 explore these questions and reveal 
issues and solutions regarding waste management and resilience to climate change. Since Port 
Louis is a historical Port City hosting structures of high cultural importance, Paper 2 and 3 
showcases the importance of culture to increase liveability and how those can be celebrated 
and made to play an integral role in urban regeneration. 
As opposed to other Smart City Frameworks that place a primary emphasis on technology in 
isolation, the proposed Smart City Framework (Figure 5) supports liveability and sustainability 
and is therefore likely to fulfil the SDG 11. This rationalises the implementation of the proposed 
framework by cities. Paper 1 further showcases how the economy of cities can be positively 
influenced by Smart Cities, and Paper 3 presents findings from a focus group on emerging 
themes that need to be considered for regenerating the Economy of Port Louis. Building from 
this, a Smart Urban Regeneration Framework is proposed (Figure 6) in paper 8. 
 
Figure 6. The Smart Urban Regeneration Framework  (Allam and Newman, 2018a) 
Paper 3 revealed that the private sector favoured fiscal incentives, as composed in Special 
Economic Zones, to encourage investment. However, to ensure that urban regeneration does 
not occur solely driven by an economic drive, the proposed Smart Urban Regeneration 
Framework (paper 8) supports the three key dimensions of the Smart City Framework (paper 1). 
Together with the findings from the various papers, an ‘Urban Regeneration Scheme’ for the 
City of Port Louis is further proposed (Paper 8). The specific recommendations (Paper 3 & 6) 
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identifying contradicting policies in local guidelines were taken into consideration for providing 
a contextualised Smart City solution for Port Louis.  
An econometric forecasting of the Urban Regeneration Scheme for the city of Port Louis (paper 
8) showed positive results: USD 1.2 Billion in private investment, USD 182 Million as public 
revenue, and 94,588 as jobs creation over a 6-year period. 
An extended portion of this chapter is featured through Paper 1 and Paper 8. 
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CHAPTER 6 – CONCLUSIONS 
The Conclusions of the Thesis are made by showing how each of the research questions have 
been answered. 
 
1. How can Smart City be redefined from a branding competition to enable a more 
inclusive, safe, resilient and sustainable city? 
The world is witnessing a mass exodus of people from rural areas to urban areas with more 
people now living in cities and this trend is being predicted to be constantly on the rise for 
decades to come. This rapid demographic boom is coupled with a mass adoption of modernist 
principles that are disruptive to cultural fabrics that contribute much to both identity and sense 
of belonging. The sustainable development of cities has been proposed by the United Nations 
and by scholars to cope with this rapid growth agenda where many people are easily left behind, 
and the environmental implications and cultural attributes are often left out of the economic 
equation. Nonetheless, each city and state face its own set of inherent domestic issues and 
potential markets needed to create ‘inclusive, safe, resilient and sustainable’ future cities. Smart 
Cities has been proposed in recent times to help manage this complex and difficult transition to 
the future. It promises much as the digital technologies have driven much of the recent 
economy. However, that does not mean that by branding a city Smart and giving a lot of money 
to big ICT companies, that there will be a trickle down to enable the UN agenda to be achieved. 
Models of governance need to support the Smart City agenda so as to provide a better 
integration of Smart City technologies while enhancing the liveability of urban fabrics. The thesis 
has been constructed around how the Smart City paradigm needs to be embraced but given 
specific strategies that can enable the broader social, environmental and economic agenda of 
the UN to be achieved. This involved creating a Smart Cities Framework. 
This thesis has shown that the literature on Smart Cities could be used to set up what a Smart 
Cities Framework could be and concluded that it needed to integrate Culture, Metabolism and 
Governance. Aligning the Smart City paradigm with the goals of the SDG 11, was created through 
the Smart City Framework. This was outlined in Papers 1, 3, 7 and 8. These papers have been 
accepted and published as helping to define a new direction for the Smart City.  It then showed 
how the Framework could be applied to Port Louis as a case study. 
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1.1. How can this be applied to Port Louis, Mauritius, as a model Smart City in the emerging 
world?  
The theoretical application of existing Smart City Models showcased that ICT infrastructures 
must support human, social and economic dimensions, and the Smart City Framework as 
outlined in this thesis proposes to do this through three key dimensions: Culture, Governance 
and Metabolism. A focus group approach validated the proposed three key dimensions and 
further underlined two additional components to consider while studying how Smart City 
infrastructures can be applied specifically to existing cities. A Smart Urban Regeneration 
Framework was proposed to help with the delivery of ICT-based solutions within the Culture, 
Metabolism and Governance arenas. This model was highlighted as a better localised and 
contextual response to adopting Smart City Technologies to existing cities, and thus better 
responds to the requirements of the SDG 11. Papers reflecting on the application of the smart 
city paradigm to emerging cities, exemplified by Port Louis, have been discussed in paper 7. It is 
seen that three dimensions need to act as pillars for any Smart City framework. These are the 
human dimension, planning and management, within the right infrastructural environment. 
However, implementation needs to cater for micro, meso and macro levels which takes into 
consideration the inherent properties of each city.  
Each of the other papers has taken the core ideas and applied them to Mauritius and some of 
the details are outlined below in the different components of the Smart City Framework.  
 
2. How can urban regeneration be achieved through the application of a Smart City 
Framework in an existing city? 
Only by using ICT applied to Culture, Metabolism and Governance could cities begin to apply 
Smart Cities to the old parts of their urban fabric rather than greenfields with a heavy modernist 
style of architecture and planning. Such an approach can lead to urban regeneration achieving 
the hallmark features of SDG 11. This thesis established that currently the Smart City paradigms 
do not cater for SDG 11 which aims at making cities inclusive, safe, resilient and sustainable. To 
address this gap in knowledge papers 2, 4, 5 and 6 have been written and published. The main 
findings highlighted the essential role that Culture, Governance and Metabolism have to play in 
achieving SDG11 through a novel Smart City framework and that there is no obvious reason why 
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urban regeneration cannot be a focus for the new ICT approaches. It is mostly a matter of 
perceptions that ICT needs to be branded as a modernist, greenfields urban tool.  
 
2.1 How can culture be an effective driver to encourage an inclusive, safe, resilient and 
sustainable city?  
 
The role of culture has been highlighted in paper 2 and it is seen that this aspect of cities has 
been overlooked by the modernist approach of the existing Smart Cities paradigm. Nonetheless, 
this thesis showed that Culture can be a major pillar and driver of sustainability. Besides being a 
‘green’ industry with minimal contribution to GHG emissions, Culture empowers the local 
population while promoting social inclusiveness, substantial economic growth and liveability.   
 
2.2 How can the metabolism of cities be improved to encourage an inclusive, safe, resilient 
and sustainable city? 
 
Throughout the unfolding of this thesis, it became apparent that understanding Metabolism is 
an essential dimension that leads to sustainability. This approach is underdeveloped in existing 
modernist Smart Cities paradigms. To this end, paper 4 applied Newman’s Extended Metabolism 
Model to the city of Port Louis in a bid to assess the city’s Metabolism. Four key sectors which 
involved consequential materials flow were identified that affect the Metabolism (and 
liveability) of the city: the energy sector, water industry, waste management and transportation 
dimensions of the city. The findings of this study showed that metabolism is intricately linked to 
enhanced liveability. Promoting an understanding of materials flow within cities and proposing 
novel approaches that merge the hallmark dimensions of the proposed Smart Cities paradigm 
will offer a better understanding of how a city’s performance affects its sustainability and 
liveability. If conditions can be optimised for better Metabolism whilst improving liveability, then 
this will be a major driver of sustainability as well as the other elements of SDG 11.  
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2.3 How can the governance of cities be improved to encourage an inclusive, safe, resilient 
and sustainable city? 
 
To further the understanding of pathways available for bridging the gap between the proposed 
Smart City paradigm and the SDG 11 goals, paper 5 and 6 have been developed. These papers 
highlighted the major flaw in the ‘one size fits all’ approach so vehemently being postulated by 
existing modernist Smart City paradigms. Instead, the findings of these studies lay the onus on 
the need for better Governance, for enhanced management protocols within the right 
dimensions of accountability and responsibility. Governance goes beyond the 
institutionalisation of the city. It is viewed as the connecting nerve that connects every aspect 
of the new smart city paradigm with the need for inclusive, safe, resilient and sustainable cities. 
The two papers made the case that a robust governing institution equipped with a coherent and 
effective set of policies can better monitor the metabolism of cities and can help in developing 
a conducive environment for the deployment and celebration of culture across cities; both being 
essential cogs in the machinery towards the SDG 11. 
 
3 How can the application of a Smart City Framework in an existing city help in social and 
economic regeneration? 
As a case study, the culturally-rich capital city of Mauritius, Port Louis, has been chosen as it 
highlights an unfair business environment largely fuelled by the competition between existing 
cities and new mushrooming Smart Cities in greenfields. An ‘Urban Regeneration Scheme’ (URS) 
was generated for Port Louis which offers guidelines on fiscal measures that can be adopted to 
pave the way towards socio-economic regeneration. An econometric forecasting approach 
predicted positive gains in terms of employment, business opportunities and investment.  
Whilst such matters can only be judged after they have been delivered and evaluated, it would 
seem that the authorities responsible are now making plans along the lines outlined in the 
papers in this Thesis. The Government of Mauritius adopted the recommendations of this thesis 
to implement an Urban Regeneration Scheme to help economically regenerate existing cities to 
match developments from emerging Smart Cities. This has been expanded at national level and 
implemented through the National Budget of 2018-2019. 
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The findings of this thesis highlight that the Smart City paradigm can indeed be redefined by 
focusing on Culture, Metabolism and Governance. The proposed frameworks reveal pathways 
to respond to sustainability while regenerating old cultural fabrics of cities. This is done through 
an enhanced governing model while encouraging private investment. This model is thus 
replicable to other developing countries that often lack the public financial capabilities for urban 
regeneration. By facilitating the adoption of policies in these areas, through the implementation 
of the right contextualised strategies, this thesis suggests a pathway to urban sustainability as 
proposed by SDG 11.  
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6.1 RECOMMENDATIONS FOR FURTHER RESEARCH 
Each city has its own intrinsic and extrinsic factors that affect the delicate balance between 
socio-economic development and sustainability. There is need for each city to weigh the Smart 
City paradigm that has swept the urban world in recent years, to see if it is able to fulfil the 
bigger goals of SDG 11. Smart Cities branding should not be adopted unless it is seen to assist 
with the big issues of equity and inclusion, of safety and security in homes and streets, of climate 
change and all the other issues of the SDG’s, as well as the resilience and adaptation to major 
events that can undermine the future of the city. Such matters can be brought into a bigger 
framework of consideration by using the Smart Cities Framework. Thus, the first 
recommendation for further work is that a lot more cities need to try and apply the Smart Cities 
Framework to their cities. These can then be gathered into a much bigger collection of case 
studies to review the utility and benefits of the Smart Cities Framework.  
There is also more detailed work to be done in Mauritius that could be a useful model for other 
cities. Three other research/policy proposals are suggested.  
First, there is a need to broaden the community engagement in this issue. The economic 
dimension of cities is what provide governing bodies with financial resources to manage the city 
sustainably. In this study, there has been an identification of key dimensions that need 
consideration in an Urban Regeneration Scheme. This exercise adopted a focus group approach 
involving selected key stakeholders from private and public institutions. While the input was 
necessary to gear economic regeneration, future studies must be extended to include the 
viewpoint of urban dwellers and others that form the major strata of the city in order to gain 
better quality data on what the city really wants and needs. To encourage a more inclusive and 
elaborate understanding, it is suggested a more detailed survey is undergone that strengthens 
the representation of the community at large. 
Second, the process of change within institutions needs to be monitored and assisted. Proposing 
a change at urban scale will entail major disruption of established policies, regulations and 
guidelines. Resistance to change will be expected. To ensure a smoother transition towards 
sustainability, guidelines for change implementation must be sought. This can be in the form of 
a roadmap backed by a theoretical foundation that caters for all levels of the city. The Socio-
Technical transition theory as proposed by Geels and Schot (2007) can be useful in that matter. 
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Moreover, embarking into such an endeavour at city level involves a considerable financial 
input. Such consideration needs to be understood and justified in budgetary proposals and new 
partnerships, sensible to both economy and society, must be sought. 
Third, a Smart City Strategic Plan needs to be developed based around delivery mechanisms. 
The Smart City Framework was pursued in Mauritius by creating a number of implementation 
and delivery mechanisms such as the Urban Regeneration Framework. This helped to shape ICT 
applications by providing a basic guide on how to achieve a sustainable implementation and 
outcome. However, other mechanisms are likely to be needed for all the specific issues 
identified. Those need to be calibrated to address the specific challenges each part of the city 
faces.  Once these are created a Smart City Strategic Plan could be drawn together that shows 
how the SCF leads to delivery mechanisms; these could be completed by suggesting a range of 
Key Performance Indicators and timelines. Detailed monitoring and reporting of the different 
areas of the Smart Cities Strategic Plan can then be done. 
Similar approaches could be done by other cities and such Smart City Strategic Plans can then 
be shared at international meetings. Research pulling all these demonstrations into a coherent 
assessment could then be conducted.  
The dynamics of urbanisation in this globalised era is constantly evolving with new dimensions 
being unveiled such as immigration issues, geopolitical situations and trade agreements as well 
as the constantly unfolding issues of climate change. Building from this study, new sets of 
questions arise such as the two following can help in building a more inclusive and resilient 
model: (1) How can the new Smart City Framework protect cities against the ailments of climate 
change? And, (2) How can the Smart City Framework cater for emerging issues such as changing 
migration patterns, geopolitical issues like wars and trade agreements? These issues may be too 
big for the Smart City Framework to manage though ICT has increasingly been adopted for many 
new issues and it may be the kind of thing that cities can use for managing their futures.  
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